
ON METHODS FOR THE ANALYSIS OF LARGE FE SYSTEMS SUBJECTED TO 
STOCHASTIC DYNAMIC EXCITATION

G.I. Schuëller

Institute of Engineering Mechanics
Leopold-Franzens University, 

Technikerstrasse 13
A-6020 Innsbruck, Austria, EU

g.i.schueller@uibk.ac.at

For a long time efforts to analyse systems under Stochastic dynamic excitation concentrated mainly on 
the analytical treatment of SDOF, or at the most 2 DOF systems. It was in the eightieth and early 
ninetieth of the last century when computational procedures opened the way to analysing structures of 
larger size, but yet still considered to be small when compared to structural systems as analysed 
deterministically (see e.g. [1] ). Although e.g. perturbation procedures proved to be very effective, they 
are still limited to small non-linearities. Equivalent linearization procedures, however, are capable of 
treating larger non-linearities and also structures of larger sizes, but yet provide estimates of second 
moments only. So far only so called weight controlled simulation procedures allowed the calculation of 
reliability estimates of such structures, i.e. within an acceptable computational efforts. 

Just recently, the analyses were extended to larger FE Systems (e.g. about 100000 DOF)with non-
linearities by using the so called Karhunen-Loéve expansion which allowed the reduction of the 
dimension of the problem. The non-linearities are treated by local EQL-procedures. Yet, only 2nd 
moment characteristics can be obtained by these methods.

In this paper an overview on all currently available procedures to analyse large FE systems will be given. 
The comparison between the methods refer to their range of validity (w.r.t. non-linearities), capability of  
treating a particular dimensionality, required computational efforts, types of computational procedures 
used, type of results, e.g. 2nd moments or reliability estimates, etc.
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